Claims 



What we claim is: 

^, A composition comprising a biodegraohble polymer having a ligand attached thereto, and 
wherein said ligand is attached to said biodegradable polymer using a biological recognition 
event. 

^. A composition comprising a biomaterial /rchitecture having a ligand attached thereto 
through a biological recognition event, and wherein said biological recognition event is further 
characterized in that it involves an anchor-adapter-tag unit, whereby said anchor is attached to 
the biomaterial architecture and said tag i^ttached to the ligand, and said adapter is capable of 
binding to both the anchor and the tag tor effect the biological recognition event. 

3. The compefttion of claim 2, wherein said anchor-adapter-tag unit is a three-component 
system. f 

4. The composition opzimm 2, ^erein said anchor-adapter-tag unit is a two-component 
system, whereby the aiufhor and adapteMunctk/nalities are provided by one molecule capable of 
effecting interaction with the tagUmit, an^^Tanchor^tag^stem is generated. 

5. The composition of claim 2, wjjei^Insajd ancn^>^dapter-tag unit is a two-component 
system, whereby the adapter and taig fimctionaliHe^^e provided by one molecule capable of 
effecting interaction v^th the adapter unit, and an anchor-tag system is generated. 

6. The composition of claim 2, wherein the anchor and tag independently comprise any 
biologically relevant molecule capablcyof being incorporated into the biomaterial architecture and 
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the desired ligand, and wherein the adaptei/comprises any biologically relevant molecule capable 
of binding to both the anchor and tag moieties to generate a biomolecular interaction. 

7. The composition of claim 2, wherein said biomaterial architecture comprises a 
biodegradable polymer. 



8. The composition of clainr^, wherein said anchor is incorporated into the polymer during 
polymer synthesis. 

9. The composition of claim 2, wherein said polymer is PLA-PEG. 

10. The composition of claim 2, wherein said biodegradable polymer is selected from the 
group consisting of polymers of poly(hydroxy acids), polyanhydrides, polyorthoesters, 
polyphosphazenes, polyphosphates, polycaprolacto^e, polyhydroxybutyrates, polyesters, 
polyamides, polysaccharides, polyproteins, copolymers or blends thereof 

1 1 . The composition o^laim 2, wherein the anchor and tag comprise biotin and the adapter 
comprises avidin or strepmvidin. 

12. The comi osition of claim 2, wherein the anchor and tag comprise the same or different 
hapten, and the adapter comprises an antibody having the required specificity for the hapten(s). 

3. The composition of claim 2/wherein said ligand comprises a biologically relevant 
compound selected from the group consisting of peptide, protein, carbohydrate, nucleic acid, 
lipid, polysaccharide, and combinations thereof. 

14, The composition of claim 4, w^rein mj^^-cDmprises a hapten and the anchor 
comprises an antibody having the requiredNspecifietty^Wthe hapten. 
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15. 

biotin. 



The composition of claim 4, Wherein the anchor comprises avidin and the tag comprises 



1 6. The composition of claim b, whemn the anchor comprises a hapten and the tag 
comprises an antibody having the r^quiipd-spfCifieity foj>the hapten. 

1 7. The composition of claim 5, wherein the^nchor comprises biotin and the tag comprises 
avidin, 

l/. A method for synthesizing a biomaterial aj^itecture having an anchor associated 
therewith comprising: 

providing a solution of a biodegradabl/ polymeric material, wherein said polymeric 
material is capable of having an anchor mmfety associated therewith and wherein said polymeric 
material has at least one functionality cai^ble of further polymerization; 

contacting said solution with a^anchor moiety capable of associating with said polymeric 
material; and 

subjecting said polymeri^aterial having an anchor associated therewith to conditions 
capable of effecting further poj/merization at a desired functionality to yield a desired polymeric 
material. 

1 9. The method of claim 1 8, whereiXsaid biodegradable polymeric material comprises a- 
amine o)-hydroxy poly(ethylene glycol)^idwherein this material having an anchor associated 
therewith is further polymerized at'lfie Iactid\ functibnality to generate a PLA (poly (lactic 
acid))-PEG block copolymer having\an anchonassociated therewith. 



20. The method of claim 1 8 or 1 9, whereir 



^r moiety comprises biotin. 



2 1 . The method of claim 1 8 or 1 9, whe 



ichor moiety comprises avidin. 
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22. The method of claim^lS or 19, wherein said anchor moiety comprises an antibody or 
antibody fragment. 

23. .The method of claim^ or 19, whereih said anchor moiety comprises a hapten. 

24. A method for thehiodiTication ^^^lon^QriaTs^tMtQctuic comprising: 
providing a biomaterial archit^gture^having an anch|)r attached thereto or incorporated 

therein; 

contacting said biomaterial^ajichor moi^^!.wfQi an adapter moiety; and 
contacting said biomaterial-anchor-adapteVmoiety v^ith a desired ligand having a tag 
incorporated therein to produce a biomaterial-anchontadapter-tag-ligand moiety. . 



25. The method of claim 24, whe^in the anchor and tag independently comprise any 
biologically relevant molecule capable of being incorporated into the biomaterial architecture and 
the desired ligand, and wherein tM adapter comprises any biologically relevant molecule capable 
of binding to both the anchor ana tag moieties. 

26. The method of claim 24, whereinN^aid biomaterial architecture comprises a biodegradable 
polymer. 

27. The method of claim 24^he^ein saidYnchor^s incorporated into the polymer during 
polymer synthesis. 

28. The method of claim 27, wherein \aid polymer is preferably PLA-PEG. 



29. The method of claim 24, wherein skididodegkdable polymer is selected from the group 
consisting of polymers of polyhydroxy acids, polyanh^des, polyorthoesters, 
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polyphosphazenes, polyphosphates, pWcaprolactone, polyhydroxybutyrates, polyesters, 
polyamides, polysaccharides, polyprotdns^anicQ^olymers and blends thereof. 

30. The method of claim lA, wherein th^ anchor ^^dtag.comprise biotin and the adapter 
comprises avidin or streptavidin. 



3 1 . The method of claim 24, wherein the and 
hapten, and the adapter comprises an antibody l(avi\ 



igthg 



;>i1se the same or different 
id specificity for the hapten(s). 



32. The method of claim 24, whrfein said ligand comprises a biologically relevant compound 
selected from the group consisting/f peptide, protein, carbohydrate, nucleic acid, lipid, 



polysaccharide, and combination/ thereof. 



33. A method for the modification 
providing a biomaterial arc 

therein; and 

contacting said biomaterial-anc^or mc) 

therein to produce a biomaterial-anchor^a^Ii 




al architecture comprising: 
anchor attached thereto or incorporated 

red ligand having a tag incorporated 



34. The method of claim 33, wherein/the anchor and tag independently comprise any 
biologically relevant molecule capablybf being incorporated into the biomaterial architecture and 
the desired ligand, and effecting a biofeiolecular interaction between the anchor and tag. 

35. The method of claim 33, whephisai^iomatei^al architecture comprises a biodegradable 
polymer. 

36. The method of claim 33, wherein §^id ^isJift-isoncorpor^ted into the polymer during 
polymer synthesis. 



May 19, 1999 

Express Mail No.: EJ455653949US 



24 



37. The metnbd of claim 36, wherein said polymer is preferably PLA-PEG. 

38. The method 6f claim 33, wherein said biodegradable polymer is selected from the group 
consisting of polymersV polyhydroxy acids, poiyanhydrides, poiyorthoesters, 
polyphosphazenes, polypRosphates^jolxcaprolactone, polyhydroxybutyrates, polyesters, 
polyamides, polysacchari^es^^lyproteins, an^copolymers and blends thereof 

39. The method of claini^33, wherein the anchor comprises biotin and the tag comprises 
avidin or streptawdin. 

40 The method of claim 3 3, Wherein\he anchqr comprises ^vidin or streptavidin and the tag 
comprises biotin. 

41. The method of claim 33, wWeinJie-afi^P^Tcomprises a hapten, and the tag comprises 
an antibody having the required specificity for the hapten. 

42. The method of claim 33, wherein the tag corr^ses a hapten, and the anchor comprises 
an antibody having the required specificity for the hapten. 



43. The method of claim 33, vWierein said ligand comprises a biologically relevant compound 
selected from the group consistyig of peptide, protein, carbohydrate, nucleic acid, lipid, 
polysaccharide, and combinations thereof 

4^. A method for tissue enginpeting cdmpnslng: 

providing a scaffold l^ing \ biological/igand attached thereto, wherein said ligand is 
attached by a biomolecular interactior 

contacting said scaffold with c^ls, \\iidreinsaid cell^ interact specifically with the ligand 
attached to the scaffold; 
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entiation to generate tissue; and 



promoting cell growth 
implanting said tissue. 



45. The method of claim 44, wherein said biofoolecular interaction is characterized in that it 
involves an anchor-adapter-tag unit, whereby Aid anchor is attached to the biomaterial 
architecture and said tag is attached to the Ij/and, and said adapter is capable of binding to both 
the anchor and the tag. 

46. The method of claim 44, whep^in the anchor and tag independently comprise any 
biologically relevant molecule capable of being incorporated into the biomaterial architecture and 
the desired ligand, and wherein thfe adapter comprises any biologically relevant molecule capable 
of binding to both the anchor a/d tag moieties to generate a biomolecular interaction. 



47. The method of claim 44, wherein s^btomolecular interaction is characterized in that it 
involves an anchor-tag unit, whereby sa^ ^chor\s at^ched-tc^the biomaterial architecture and 
said tag is attached to the ligand and whereiAeitheAthe anchor Jr the tag is capable of effecting a 



biomolecular interaction between the anchor a^d/ 



\tag. 



7, wh/reir 



8. The method of claim 47, wherein the anchor and tag comprise any biologically relevant 
molecule capable of being incorpofated into the biomaterial architecture and the desired ligand, 
and wherein a biomolecular intenftction is effected between the anchor and the tag. 

49. The method of claim 44, wherein saia^scaffold comprises a biodegradable polymer. 

50. The method of claim 45 oij^7, wijerein sSjid ahchor is incorporated into the polymer 
during polymer synthesis. 

5 1 . The method of claim 50, wherein saiapolymer is Pi 
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1 52. The method of claim 44 wWeinpromoting cell growth and/or differentiation comprises 

2 seeding cells in a bioreactoi>'f^ \ 

4 53. The method of daim 44\wherei\i^pfa^^ comprises implanting tissue still 

5 attached to the scaffold. \ \ \ 

7 54. The method of claim 44, wherem impWtipg'Sm tissue comprises degrading the scaffold 

8 and implanting the tissue without the scaffold. \ 

10 A method for site specific delivery of therapeuttc agents comprising: 

1 1 providing a composition further comprising: / 

12^^ a biomaterial architecture, wherein said architecture has a biological ligand 

IX) attached thereto by a biomolecular interaction, am 

1 tfi a therapeutic agent associated thyrewith; and 

1 contacting said composition with cells/ wherein the ligand attached to the biomaterial 

1$| architecture interacts with the cells to effect /ite specific delivery of the therapeutic agent to the 

17 cells. / ^ 

ifj / 0^ 

\ W= 56. The method of claim 55, wherein said biomolecular interaction is further characterized in 

2!li that it involves an anchor-adapter-ta/ unit, whereby said anchor is attached to the biomaterial 

2r architecture and wherein said tag i/ attached to the ligand, and said adapter is capable of binding 

22 to both the anchor and the tag. / 

23 / 

24 57. The method of claim t6, wherein the anchor and tag independently comprise any 

25 biologically relevant moleoule capable of being incorporated into the biomaterial architecture and 

26 the desired ligand, and wherein the adapter comprises any biologically relevant molecule capable 

27 of binding to both the anchor and tag moieties to generate a biomolecular interaction. 
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58. The method of claim 55, wherein said biomolecular interaction^is characterized in that it 
involves an anchor-tag unit, whereby said anchor is attached to the^omaterial architecture and 
said tag is attached to the ligand and wherein either the anchor or /he tag is capable of effecting 
biomolecular interaction between the anchor and the tag. 

59. The method of claim 58, wherein the anchor and tag comprise any biologically relevant 
molecule capable of being incorporated into the biomat^al architecture and the desired ligand, 
and wherein a biomolecular interaction is effected betyfeen the anchor and the tag. 

60. The method of claim 55, wherein said bioiy&terial architecture comprises a biodegradable 
polymer. 

61 . The method of claim 56 or 58, whereift said anchor is incorporated into the polymer 
during polymer synthesis. 

62. The method of claim 61, whereirf said polymer is PLA-PEG. 

63. The method of claim 55, wherein said therapeutic agent is selected from the group 
consisting of anti-AIDS substance/ anti-cancer substances, antibiotics, immunosuppressants, 
anti-viral substances, enzyme, ir^ibitors, neurotoxins, opioids, hypnotics, antihistamines, 
lubricants, tranquilizers, anti-convulsants, muscle relaxants, anti-Parkinson's substances, anti- 
spasmodics, muscle contract^ts, miotics, anti-cholinergics, anti-glaucoma compounds, anti- 
parasite compounds, anti-pr6tozoal compounds, anti-hypertensives, analgesics, anti-pyretics, 
anti-inflammatory agents, /ocal anesthetics, opthalmics, prostaglandins, anti-depressants, anti- 
psychotic substances, an^-emetics, imaging agents, specific targeting agents, neurotransmitters, 
proteins, cell response ihodifiers, vaccines, ribozymes, anti-sense agents, cytokines, 
immunotoxins, radiosffensitizers, anti-edema agents, RNA, and combinations thereof 
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